A study to evaluate the effectiveness of cold application on level of pain associated with intra muscular immunization among infants in selected hospital at Ernakulam by Mary, Geen
A STUDY TO  EVALUATE  THE  EFFECTIVENESS  OF  COLD 
APPLICATION ON LEVEL OF PAIN ASSOCIATED WITH  
INTRA MUSCULAR IMMUNIZATION AMONG  
INFANTS IN SELECTED HOSPITAL  
AT ERNAKULAM 
 
 
 
 
COIMBATORE 
 
 
A DISSERTATION SUBMITTED TO THE TAMILNADU 
DR. M.G.R. MEDICAL UNIVERSITY, CHENNAI, IN PARTIAL 
FULFILMENT OF REQUIREMENT FOR THE DEGREE OF 
MASTER OF SCIENCE IN NURSING  
OCTOBER 2015 
A STUDY  TO  EVALUATE  THE  EFFECTIVENESS  OF  COLD 
APPLICATION ON LEVEL OF PAIN ASSOCIATED WITH  
INTRA MUSCULAR IMMUNIZATION AMONG  
INFANTS IN SELECTED HOSPITAL  
AT ERNAKULAM 
 
 
 
 
 
BY 
MARY GEEN 
 
 
 
 
 
 
A DISSERTATION SUBMITTED TO THE TAMILNADU 
DR. M.G.R. MEDICAL UNIVERSITY, CHENNAI, IN PARTIAL 
FULFILMENT OF REQUIREMENT FOR THE DEGREE OF 
MASTER OF SCIENCE IN NURSING 
                                                   OCTOBER 2015 
 
A STUDY  TO  EVALUATE  THE  EFFECTIVENESS  OF  COLD 
APPLICATION ON LEVEL OF PAIN ASSOCIATED WITH  
INTRA MUSCULAR IMMUNIZATION AMONG  
INFANTS IN SELECTED HOSPITAL  
AT ERNAKULAM 
 
APPROVED BY 7+(',66(57$7,21&200,77((21««...... 
RESEARCH *8,'(««««««««««««««««««««««««« 
    Prof. Dr. Mrs. R. ANNAPOORANI, MA., M.Phil., Ph.D.,   
                  DSP., D.Sc., (GERMANY) 
    PROFESSOR IN RESEARCH METHODS, 
    ANNAI MEENAKSHI COLLEGE OF NURSING, 
    COIMBATORE. 
&/,1,&$/*8,'(««««««««««««««««««««««««««« 
    Mrs. R. SUTHANTHIRAKUMARI, M.Sc (N)., 
    ASSOCIATE PROFESSOR, 
ANNAI MEENAKSHI COLLEGE OF NURSING, 
    COIMBATORE. 
0(',&$/(;3(57««««««««««««««««««««««««««« 
Prof. Dr. S.VEERAKESARI, M.D.,     
CONSULTANT PHYSICIAN, 
SHRI MEENAKSHI HOSPITAL, 
    COIMBATORE. 
 
A DISSERTATION SUBMITTED TO THE TAMILNADU 
DR. M.G.R. MEDICAL UNIVERSITY, CHENNAI, IN PARTIAL 
FULFILMENT OF REQUIREMENT FOR THE DEGREE OF 
MASTER OF SCIENCE IN NURSING 
OCTOBER 2015 
VIVA VOICE 
1. INTERNAL EXAMINER«««««««««««««««««««« 
2. EXTERNAL EXAMINER««««««««««««««««««« 
 This is to certify that the dissertation entitled ³A Study To 
Evaluate The Effectiveness Of Cold Application On Level Of Pain 
Associated With Intra-Muscular Immunization Among Infants In 
Selected Hospitals At Ernakulum´ is a bonafide work done by Mrs. Mary 
Geen., Annai Meenakshi College Of Nursing in partial fulfillment of the 
university rules and regulation for award of  M.Sc., Nursing Degree Course 
under my guidance and supervision during the academic year of October 
2015. 
 
 
 
 
 
1$0(	6,*1$785(2)*8,'(««««««««««««««««««« 
 
1$0(	6,*1$785(2)+2'««««««««««««««««««« 
 
NAME & SIGNATURE OF DEAN/35,1&,3$/««««««««««««« 
 
 
 
 
 CERTIFIED THAT THIS IS THE BONAFIDE WORK OF 
MARY GEEN 
ANNAI MEENAKSHI COLLEGE OF NURSING, 
COIMBATORE. 
 
SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENT 
FOR THE DEGREE OF MASTER OF SCIENCE IN NURSING  
TO THE TAMILNADU DR. M.G.R. MEDICAL 
 UNIVERSITY, CHENNAI. 
 
 
 
 
 
COLLEGE SEAL: 
 
 
 
                                        PROF. MRS. M. MUMTAZ, M.Sc., (N)., MBA (HM) 
    PRINCIPAL, 
    ANNAI MEENAKSHI COLLEGE OF NURSING, 
    COIMBATORE, 
    TAMILNADU. 
DEDICATION 
********************** 
 
³,dedicate this book to 
*RGDOPLJKW\ZKREOHVVHGPHWRILQLVKWKLVZRUNVXFFHVVIXOO\´ 
I dedicate this book for my Husband & Son  
Mr. MONU VARGHESE & MASTER. ELON  
Who made my life purposeful and meaningful 
                    I dedicate this book to my lovable Parents 
Mr. JACKSON 
 & Mrs. BEENA JACKSON,   
For  provided me with best education 
I dedicate this book to my beloved Sister 
Ms. MARY JIFFY 
I dedicate this book to my Mother-in-law   
Mrs. MOLY VARGHESE 
 For her love and support 
**** 
  
ACKNOWLEDGEMENT 
³GREAT IS THE LORD AND MOST WORTHY OF PRAISE; HIS GREATNESS NO ONE 
&$1)$7+20´ 
 
It is my greatest privilege to recall many persons to whom I am indebted for their 
contribution in various ways directly and indirectly with profound sentiments of heartfelt 
gratitude. I offer my sincere thanks to all those who have contributed to the successful 
completion of this work. 
 
I praise and thank the LORD ALMIGHTY who has been my source of strength in 
every step of my life and foundation of my knowledge and wisdom. 
 
I express my sincere thanks to MR.M.PADMANABHAN, M.A., Correspondent 
of our college for given me an opportunity to study in this esteemed institution. 
 
Excellent teacher is a complex matrix of builder, molder, artist, leader and 
harvester. I would like to express my immense gratitude and whole hearted thanks to our 
Principal Prof. Mrs. M. MUMTAZ M.Sc.(N)., MBA (HM)., for her insisting support, 
constructive suggestions and immense encouragement which enabled me to reach my 
objective. I consider it as a great honor and privilege to have completed under her 
supervision. 
 
I proudly and honestly express my deep sincere thanks and gratefulness to my 
Clinical Guide Mrs.R.SUTHANTHIRA KUMARI M.Sc.(N)., Associate Professor for 
her illuminating comments, patience and intuitiveness and untiring interest shown 
throughout the study. 
  
I owe my sincere gratitude to my Research Guide Prof.Dr. ANNAPOORANI, 
M.A., M.Phil., Ph.D.,DSP.,D.Sc.,(GER)., Professor in Research methodology for her 
excellent guidance. 
 
I am pleased to convey my profound thanks to my Medical Expert Prof.                   
Dr.VEERAKESARI,M.D., consultant physician in Shri Meenakshi hospital for his 
excellent guidance, expert suggestion, encouragement and support that made the study 
purposeful. 
 
I honestly express my sincere thanks and gratefulness to MY SAMPLES for their 
cooperation. 
 
 I am forever grateful to my Class Coordinator, Mrs. S.BALAMANI, M.Sc. (N)., 
Associate Professor  for her motivation, valuable suggestions and expert guidance to 
carry out this research successfully. 
 
I am forever grateful to Mrs. M.SARANYA, M.Sc (N)., AND Mrs. BENCY 
PRABHA, M.Sc. (N)., Lectures for their motivation, valuable  suggestions and expert  
guidance to carry out this research successfully.  
 I profoundly express my sincere thanks to DR. KRISHNA KUMAR M.Phil.,Ph.D., 
MR.ANNASWAMY M.Phil., for their assistance in statistics. 
 
,W¶V my pleasure to express my gratitude to my lecturers Mrs.C.ESWARI, 
M.Sc.(N)., Mrs.C.SIVAPRIYA,M.Sc.(N)., Mrs.R.RAJALAKSHMI,M.Sc.(N)., 
Mrs.A.REVATHI,M.Sc.(N)., Ms.B.RAMYA BHARATHY,M.Sc.(N).,  Ms.B.UDHAYA 
JAYANTHY M.Sc. (N)., Mr. PRATHIP, M.Sc. (N)., for their valuable contribution and 
suggestion to this thesis. 
 
My special thanks to the experts who validated my tool and for their valuable 
suggestions and constructive comments. 
 
I would like to acknowledge the immense help and support extended to me by 
Mrs.M.SULOCHANA, M.Com., M.L.I.Sc, and Mrs.R JAYALAKSHMI B.Sc.,B.LI.S.C., 
Librarians for their help in collection of literature. 
 
I sincerely thank all the teaching faculty and non-teaching faculty members of 
Annai Meenakshi College of Nursing for their help rendered in various ways to fulfill my 
research work. 
 
I remember all my friends with gratitude for helping me directly and indirectly in 
this study.  
 I submit my grateful thanks to my beloved husband, parents and sister for being 
the motivational force for my research project. 
  
 I express my gratitude to my lovable sister Mrs.Joisy James,                        
LITTLE FLOWER INTERNET CAFÉ, Sundarapuram for computing the manuscript 
clearly, legibly and effectively within short time as requested.  
  
  
 
 
 
 
 
 
 
 
 
 
  
ABSTRACT 
 
INTRODUCTION: Pain is highly unpleasant and very personal sensation. Infants have 
pain during intramuscular immunization. Cold application is a simple procedure to reduce 
pain due to intramuscular immunization. OBJECTIVE: To evaluate the effectiveness of 
cold application on level of pain associated with intramuscular immunization. DESIGN: 
A quantitative approach using quasi- experimental post only test with control group 
design. PARTICIPANTS: 60 infants undergoing intramuscular immunization. 
SAMPLING TECHNIQUE: A non-probability purposive sampling technique is used to 
select samples from Taluk hospital, Ernakulam. INTERVENTION: Cold application is 
applied for 5 seconds just prior to inserting the needle. TOOLS: Standardized Neonatal 
Infant Pain Scale is used to assess the level of pain associated with intramuscular 
immunization. RESULTS: Analysis among Experimental group by using independent µW¶ 
test found significant value 9.13 at p<0.05 level. CONCLUSION: Cold application is 
effective on reducing the pain associated with intramuscular immunization among 
infants. 
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CHAPTER-1 
INTRODUCTION 
³We find delight in the beauty and happiness of children that makes the heart too big for the 
body´ 
Background of the Study 
An infant is derived from the Latin word infans, meaning "unable to speak" or 
"speechless". It refers to the very young offspring of a human or animal. When 
applied to humans, the term is usually considered synonymous 
with baby or brain (in Scottish English), but the latter is commonly applied to 
the young of any animal. The term infant is typically applied to young children 
between the ages of 1 month and 12 months. 
 
Immunization is the most aversive medical procedures for healthy infants and 
children and is the most common source of childhood iatrogenic pain. The unpleasant 
sensory and emotional responses that result from the pain of immunization may 
induce the fear of needle sticks for these children. Painful procedures are likely to be 
confounded with anticipatory and concurrent anxiety, usually considered together as 
procedure related distress. 
 
Pain is highly unpleasant and very personal sensation that cannot be shared 
with others. International Association for the study of pain defines pain as an 
unpleasant sensory and emotional experience associated with actual or potential 
damage or described in terms of such damage. Infants, including new born babies, 
experience pain similarly and probably more intensely than older children and adults. 
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They are also at risk of adverse long term effects on behaviour and development, 
through inadequate attention towards pain relief in early life. Pain can be assessed 
using self-report, behaviour observation, or physiologic measures, depending on the 
age of the child and his or her communication capabilities.  
  
Barriers to the treatment of pain in children especially infants do not feel pain 
as adults do or if they feel pain there is no outward consequence lack of assessment 
and reassessment for the presence of pain, misunderstanding of how to conceptualize 
and quantify a subjective experience, lack of knowledge of pain treatment, the notion 
that addressing pain in children takes too much time and effort and fear of adverse 
effect of analgesic medication, including respiratory distress and addiction etc.  
 
Minimizing pain associated with childhood vaccination can help to prevent 
distress, development of needle fears and subsequent health care avoidance 
EHKDYLRXUV 3DUHQWV DUH OLNHO\ WR KDYH D VXEVWDQWLDO LPSDFW RQ FKLOG¶V H[SHULHQFH RI
pain. Preparation of a child for a needle procedure varies according to the age of the 
child. This involves primarily preparing the parents who have infants. However, for 
toddler and older children, the procedure must be discussed with the child itself.  
 
According to International Association of Pain (2011) despite ready 
availability, however only 6% of paediatric hospitals use pain control for shots, and 
2.1% of an estimated 18 million injections are performed each year with pain control. 
Distraction for minor to moderate procedural pain is free or inexpensive, easy to 
perform and is an effective method of pain control. Numerous modalities exist to 
decrease procedural pain, from topical anaesthetics up to complete deep sedation.  
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A combination of pharmacological and non-pharmacological interventions can 
ensure the highest standard of care in the management of pain in children. In infants, 
ice application prior to intramuscular injection has drastically reduced pain while 
doing invasive procedures. Cold application slows the nerve impulse in the area, 
which interrupts the pain spasm reaction between the nerves. The cold makes the vein 
in the tissue contract, reducing pain. Once the cold is removed, the vein becomes 
dilate and blood rushes into the area, which in turn has an analgesic effect.  
 
The Gate-Control theory of Melzack and Wall (1965) stated that stimulation 
of larger diameter fibres (e.g., using appropriate pressure, cold or vibration) can close 
the neural gate so that the central perception of itch and pain is reduced. It is based on 
the fact that small diameter nerve fibres carry pain stimuli through a gate mechanism 
but larger diameter nerve fibres going through the same gate can inhibit the 
transmission of the smaller nerves carrying the pain signal. 
 
Chemicals released as a response to the pain stimuli also influence whether the 
gate is opened or closed for the brain to receive the pain signal. This lead to the theory 
that the pain signals can be interfered with stimulating the periphery of the pain site, 
the appropriate signal-carrying nerves at the spinal cord or particular corresponding 
areas in the brain stem or cerebral cortex. It is generally recognized that the pain gate 
can be shut by stimulating nerves responsible for carrying the touch signal 
(mechanoreceptors) which enables the relief of pain through massage techniques, 
rubbing, pressure, cold packs, acupuncture, electrical analgesia and also the 
application of vibration. 
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Cold application also known as cryotherapy is one of the most widely used 
treatment modalities used for acute pain. It is cheap, easy to use and requires little 
time to prepare. The application of ice to an injury, in the acute phase can 
substantially decrease the extent of the damage.  
 
Cooling by cold water, spray, air, ice cubes and frozen gel pack are often used 
to reduce discomfort and mild pain from a variety of sources, such as acute soft-tissue 
injury, injections, nerve blocks, insertion of intravenous catheters and laser therapy. 
Only a few local and no systemic side-effects have been reported. 
  
Considering the anxiety due to painful procedures such as injections as well as 
the unpleasant feelings the parents and the children get, it was hypothesised that the 
application of local refrigeration would decrease the pain related to injection 
procedures. 
 
Encountering pain is one of the common paediatric practices. Having worked 
in the immunization clinic, the investigator came across many infants who were 
screaming due to pain associated with immunization. This caused psychological 
impact for parents and difficulties in administering immunization by the health 
workers. This inspired the investigator to look out for an alternate method which 
would reduce the pain threshold of infant associated with immunization. 
 
Need For The Study  
Pain is an universal, complex and subjective experience. Nurses work in 
almost all settings and are often associated with people who are suffering from pain. 
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They spend a lot of time with children who are suffering with pain and suffering than 
any other health care provider. 
  
The taxonomy committee of International Association for the Study of Pain 
(IASP) defines SDLQ DV ³DQXQSOHDVDQW sensory and emotional experience associated 
with actual or potential tissue GDPDJH´(DFK individual learns the application of the 
word pain through experiences related to injury in early life. Painful medical 
procedures for children begin with like injections at birth and continue throughout 
childhood. Children receive immunization injections multiple times throughout 
childhood and adolescence. 
 
The Centre for Disease Control and Prevention schedule (2012) recommends 
immunizations against 14 diseases, which translate in to 14 to 20 separate injections 
before the age of 2 years, depending on the number of combination vaccines 
available. Therefore, immunizations are the most frequently occurring painful 
procedures performed in paediatric settings.  
 
National Institute of Health (2011) reports that 77.2% of rural and 80 % of 
urban children are immunized with vaccines annually. However the children 
vaccinated will experience severe to moderate pain. Hence there are many non-
pharmacological measures to reduce the level of pain, one of which is cold application 
at the injection site prior to injection. 
 
WHO (2010) reports that injections are among the most frequently used 
medical procedures with an estimated 12 billion administered throughout the world, 
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of these 5% or less are for immunization. A conservative estimate of the average 
number of injection ranged from 0.9 to 8.5 per person every year. 
 
Institute of medicine of the National Academics America (2010) estimated 
that up to 25% of adults have a fear of needles, with most fears developing in 
childhood. About 10% of the population avoids vaccination and other needle 
procedures because of needle fears. 
 
National Centre for Health Statistics (2010) survey at national level showed 
that 61% of the children aged 12 ± 23 months have received full immunization. The 
coverage of immunization was higher in urban area (67.4%) compared to that in the 
rural area (58.5%). 
 
Anna Taddi., Moshe Ipp., (2012) conducted a cross-sectional survey regarding 
the prevalence of immunization non-compliance due to needle fears in 1024 children 
and 949 parents in Canada by using interviewer administered survey. Convenient 
sampling technique was used. The study revealed that altogether 24% of parent and 
63% of children reported a fear of needle. Intervention aimed at improving education 
about and access to analgesic interventions associated with immunization injections 
performed in childhood are recommended in order to prevent the development of 
needle fear and vaccine non-compliance. 
 
Maryam Modarres., Zam Jazayere., (2012) conducted an experimental study 
regarding experience of pain in full term neonates associated with injection of 
Hepatitis B vaccine among 130 neonates in Mirza Kochak Khan Hospital was 
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selected by using purposive sampling technique. The study concluded that 90% of the 
neonates have experienced pain.  
 
Larson.M, Baslin.R., Morance.J.J., Harry.B., (2012) conducted an 
experimental study on reducing pain of childhood vaccination among 78 children by 
using purposive sampling technique in Los Angels. The study concluded that the 
coldness may in turn reduce the sensation of pain associated with the vaccine 
injections.  
   
Neil Schehter M.D., Bruce A., Bernstein., (2011) conducted a descriptive 
study on to examine the impact of a teaching module on immunization pain reduction 
practices in paediatric offices among 1 and 6 monthV RI LQIDQW¶V parents after the 
intervention by using interviews and questionnaire. The finding suggested that parents 
were likely to use strategies like cold application, providing breast feeding, and 
administration of sucrose to reduce pain associated with injection.  
 
Shanthi Kumari (2011) conducted an experimental study to assess the 
effectiveness of ice application on pain reduction prior to intramuscular injection 
among infants. The sample size was 50 by using purposive convenient sampling 
technique in Karnataka. The study concluded that ice application was effective in 
minimizing the pain.  
  
To the child of any age, a visit to the hospital can be at best a frightening event 
and at worst a traumatizing experience. The children imagine hospital as a place 
where they get injections. Injections of any kind can hurt when they happen to see a 
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nurse or a doctor with an injection syringe. The emotional disturbance and fear knows 
no boundary in children who feel threatened by painful procedures.  
 
Assessing and managing a child with pain is a day to day problem for nurses. 
Nurses implement the orders and work closely with patients to facilitate healing 
processes. Application of cold to the injection site is a simple intervention which 
relieves procedural pain in children and promotes comfort for them. The researcher 
while working in the pediatric department has assessed that the pain is one of the 
common problem of the paediatric invasive procedures like intra muscular 
immunization. These are inevitable in the life of the child but which can be managed 
by methods like cold application and diversion therapies. So the researcher was 
interested to select this problem for the dissertation. 
  
Statement Of The Problem 
 A Study To Evaluate The Effectiveness Of Cold Application On Level Of Pain 
Associated With Intramuscular Immunization Among Infants In Selected Hospital At 
Ernakulum. 
 
Objectives 
The objectives of the study were 
 To assess the post-test level of pain associated with intra muscular 
immunization among infants in experimental and control group. 
 To evaluate the effectiveness of cold application on level of pain associated 
with intra muscular immunization among infants in experimental group and 
control group. 
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 To determine the association between the levels of pain associated with intra 
muscular immunization among infants with their selected demographic 
variables in experimental and control group. 
  
Hypotheses 
H1: There is a significant difference between the mean score on level of pain 
associated with intra muscular immunization among experimental and control group. 
 
H2: There is a significant association between the levels of pain associated with intra 
muscular immunization among infants with their selected demographic variables in 
experimental and control group. 
 
Operational Definition 
Evaluate 
Evaluate means form an idea of the amount or value of. 
 
In this study, it refers to the determination of level of pain associated with the 
administration of intramuscular immunization. 
 
Effectiveness 
Effectiveness means the desired result produced by an action. 
 
In this study, it refers to the cold application that helps in reducing pain and is 
evidenced by significant difference in the pain score of infants in the experimental 
and control group. 
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Cold Application 
Cold application means applying the frozen water. 
In this study, it refers to application of small pack filled with crushed ice 
which is wrapped in a damp towel at the injection site for 30 seconds just prior to 
intra muscular injection. 
 
Injection Site 
Injection site means place which is suitable for introduce a drug into the body 
with a syringe. 
In this study, it refers to the vastus lateralis site. To locate injection site, make 
DQLPDJLQDU\ER[RQWKHXSSHUOHJ)LQGWKHJURLQRQHKDQG¶VZLGWKEHORZWKHJURLQ
becomes the upper border RIWKHER[)LQGWKHWRSRINQHH2QHKDQG¶VZLGWKDERYH
the top of the knee becomes the lower border of the box.  
 
Pain 
Pain is a strongly unpleasant sensation caused by illness or injury. 
In this study, it refers to the level of discomfort among infants associated with 
intra muscular immunization a measured by Standardised Neonatal Infant Pain Scale. 
 
Immunization 
Immunization means making a person resistant to infection. 
 In this study, it refers to the pentavalent vaccine given as intra muscular 
injection against Haemophilus Influenza, Pertussis, Tetanus, Hepatitis B and 
Diphtheria. 
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Infant 
An infant means a baby or very young child. 
In this study, it refers to babies between the age group of 45 days ± 12 months.  
  
Assumptions 
 Intramuscular injection is a painful procedure. 
 Infants experience pain more intensely than older children. 
 Cold application reduces discomfort and pain. 
 Cold application has no side effects. 
  Cold application does not harmful to the patients 
 
Delimitations 
 The study is delimited to infants who are undergoing pentavalent vaccine in 
selected hospital. 
 The data collection is delimited to a period of 6 weeks.  
 
Projected Outcomes 
 The study will help the nurses to assess the level of pain among infants by 
using Standardized Neonatal Infant Pain Scale. 
 The findings of the study will help the nurses to practicing cold application to 
reduce pain associated with intramuscular injection. 
 The study will help the nurses to identify the effectiveness of cold application 
on pain associated with intramuscular injection. 
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 The findings of the study will help the nurse to motivate the co-workers and 
student to practice cold application to reduce pain associated with 
intramuscular injection. 
  
 
13

CHAPTER II 
REVIEW OF LITERATURE 
Review of literature is an important step in the development of any research 
project. A thorough literature review provides a foundation upon which to base new 
knowledge and generally is conducted well before any data are collected in a 
quantitative study. 
Polit and Hungler (2004) stated that literature review is a critical summary of 
research on a topic of interest, often prepared to put a research problem in context or 
as the basis for an implementation projects. 
In this study the literatures were reviewed and organized under the following 
headings;
x Studies related to prevalence of pain during intramuscular immunization 
among infants.  
x Studies related to effectiveness of cold application on pain during 
intramuscular immunization among infants. 
Studies Related To Prevalence Of Pain During Intra Muscular 
Immunization Among Infants.
Annie Morthal., Jonathans AM., (2013) conducted an experimental study on 
vaccine pain among 113 healthy infants of 4-6 months age receiving their routine 
DPTap-Hib immunization by using Modified Behavior Pain Scale (MBPS) and Visual 
14

Analogue Scale in primary care center. The study concluded that there was significant 
pain during immunization and no observed difference in age or birth order. 
Champian G D., Diira T., (2012) conducted a descriptive study regarding the 
factors associated with infant pain response following an immunization injection 
among 93 infants of 6 – 14 months old by using Neonatal Facial Coding System 
(NFCS). The study concluded that parental behavior in the treatment room has a key 
role of influencing how infants respond to painful procedure. 
David B Flora., Marriet Oster., (2012) conducted a descriptive study to assess 
the facial expression and verbalization of pain during immunization among 58 infant 
of 4 – 6 months by using convenient sampling technique in Canada. The study finding 
suggested that among them, 53 infants were showing the brief facial expressions. 
Cassiay K L., Mc Glath P J., (2011) conducted a descriptive study to assess 
the expressions of pain on receiving their routine immunizations among 90 infants by 
using convenient sampling technique. The findings revealed that 60 infants are 
exploring the pain by other ways like crying and body movements. The most common 
pain expression is the facial expression following immunization. 
Morton Goldbach., Patricia C Parkin., (2011) conducted an experimental study 
to compare pain response of children who receive intramuscular vaccination in deltoid 
muscle versus the pain responses of those who receive intramuscular vaccination in 
vastus lateralis among 185 infant in Turkey. The result indicated that response of 
infant was similar in each group. Crying duration of the children who received the 
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vastrus lateralis vaccination was shorter than that of the deltoid group after the 
procedure. 
Khoshtarash M., Ghanbari A., Yeganeh M., (2011) conducted a comparative 
study on infant pain response to intramuscular injection among 100 infant of 1-8 
months of age receiving immunizations by using Modified Behavior Pain Scale score. 
Standard care group means slow aspiration prior to injection, slow injection and slow 
withdrawal. Pragmatic group means no aspiration, rapid injection and rapid 
withdrawal. This study indicates that Modified Behavior Pain Scale scores were 
higher for the standard group compared to the pragmatic group. The standard group 
was more likely to cry and to take longer to have the vaccine injected compared to 
pragmatic group 
Studies Related Effectiveness Of Cold Application On Pain During 
Intramuscular Immunization Among Infants.
Binila T.A., (2013) conducted an experimental study regarding effectiveness 
of ice application on intramuscular injection pain among 30 infants in Udupi, 
Karnataka by using Modified Infant Pain Scale .The study concluded that there was 
intense pain during intramuscular injection and significant reduction in pain after cold 
application. 
Bisy jose, Umrani., (2013) conducted an experimental study on the effect of 
ice application on reducing pain perception of infants during immunization in 
Manglore. The sample size was 60 by using convenient sampling technique. The 
study concluded that ice application was effective in minimization pain.  
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Cahen T., Cohen L.L., M.C Grath., Zempsky W.T., (2013) conducted a study 
regarding pain reduction during pediatric immunization among 6 to 36 month old 
children. The sample size was 100 by using purposive sampling technique. The 
finding showed that the use of ice pack was effective on reducing in pain perception. 
Aaut Callahan M., Iman SL., Swanson B.A., Zillingim., (2012) conducted a 
quasi-experimental study to determine the effect of local refrigeration prior to 
intramuscular injection on pain related response among 80 infants. Physiological 
responses that is blood pressure, pulse and respiration and behavioral responses using 
the Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS) were assessed. The 
result of this study suggests that use of local refrigeration prior to intramuscular can 
be considered an easy and effective intervention for reducing injection related pain. 
Anthony C., Karl Landorf., Redmnd., (2012) conducted an experimental study 
regarding the use of cryotheraphy (ice) applied prior to intramuscular immunization 
among sixty two participants in Australia. The pain outcome was measured on a 
Visual Analogue Scale. The result showed that icing the intramuscular injection site is 
effective and inexpensive method to reduce the discomfort of pain related injection.  
Derek Stephens., Julia Sorran., Sarah Smaet., (2012) conducted an 
experimental study to determine the effectiveness of two non-pharmacological 
measures such as cold therapy and distraction as pain management method for 
intramuscular immunization among 90 children aged from 6 – 12 months old by 
purposive sampling in a health center by using interview and questionnaire OUCHER 
scale was used to measure intensity of pain. The findings suggested that pain intensity 
was higher in control group than the experimental group.  
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Rebecca Billai Riddell., Sara Ahola Kohut., (2012) conducted longitudinal 
study to investigate the development of negative infant facial expression in response 
to immunization pain over the first year of life among 100 infants during their 2, 4, 6, 
and 12 month routine immunization. Infant facial expressions were coded using baby 
FCS (facial coding system). The results demonstrated that infants displayed a variety 
of generalized pain and distress faces due to intensity of pain following immunization. 
Cache Martin G., Oyeleye B.A., (2012) conducted an experimental study 
regarding the efficacy of pain relief strategies among infants receiving intramuscular 
immunization for Diphtheria, Pertussis and Tetanus among 60 infants in East Nigeria. 
The infants in the breast feeding group were breastfed by their mother 60 minutes and 
other group applied ice pack for 60 minutes before the immunization, control group 
received no intervention. The research findings showed that most breastfed infants 
(55%) and most of those who had applied ice pack (60%) responded moderately to 
pain.  
Christeena., (2012) conducted an experimental study on effectiveness of ice 
application at selected point (L1-L4) prior to intra muscular injection on reducing pain 
among 60 children between 15-18 months attending the immunization clinic. Ice 
application was given for children under experimental group for 30 seconds prior to 
intramuscular injection. Assessment of pain was done immediately for one minute by 
using Wong and Backer faces pain scale. The study finding revealed that majority 
(80%) of the children in experimental group had mild pain level after ice    
application. 
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Neethu A.M., (2012) conducted a quasi-experimental study on effectiveness of 
ice application on injection site on reducing pain among 60 infants of 1-12 months in 
primary health center at Bangalore by using FLACC scale. The study concluded that 
application of ice before intramuscular injection reduces the pain.  
Carbajal R, Gray L, Miller LW Veerapen S A.,(2012) conducted randomized 
controlled trial to determine the effects of ice application on pain relief among 40 
children of age group 1-4 years undergoing vaccine injections in a local hospital, 
Toronto. Ice or cold packs was applied to the intervention group members on the 
injection site immediately before the procedure (within 1 minute of injection) and 
routine care for control group. Pain was measured with a numeric rating scale               
and measuring vital signs. Children who were provided with ice application had a 
lower degree of discomfort than children who were not provided with this 
intervention. 
Aliwalas LL., Hassett AL., Gevirtz RN Shah PS., (2012) conducted a
randomized controlled clinical trial to assess the effectiveness, feasibility, and 
parental acceptance of a simple combination pain reduction intervention for infants 
receiving multiple immunization injections among 116 infants in an academic 
hospital-based primary care center, USA. Infants receiving immunizations were 
randomly assigned to the cold application or other group for tactile stimulation and 
were held by their parents during immunization. The control group did not receive 
these interventions (standard practice).The result suggested that parents of the 
intervention group reported a stronger preference for future use of the combination 
pain reduction intervention procedure.  
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 Adeoye OT., Osinaike BB., Oyedeji AO., (2011) conducted a true 
experimental study to assess the effectiveness of ice application prior to intramuscular 
injection in reduction of pain among 50 children in Mangalore. Children were 
selected randomly and ice applications were given only for experimental group for 30 
seconds. The study findings revealed that 85% of the children in the experimental 
group had mild pain perception level after ice-application and children in the control 
group had moderate to severe pain.
Akhavan Karbasi S., Eslami Z., Hashemi A., Mirnaseri F., (2011) conducted an 
experimental study on to assess the non-pharmacological techniques among 90 infants 
in London by using convenient sampling technique. The techniques which are used 
for the study are distraction, cold application, massage that help to reduce pain 
perception during intramuscular injection. The findings suggest that the non-
pharmacological techniques which are used to control pain decrease anxiety and 
enhance the effects of analgesics.
Codipietro L., Ceccarelli M., Ponzone A., (2011) conducted a quasi-
experimental study to assess effect of cold application on pain relief during  
immunizations among 120 infants in Jordan by using Facial Pain Rating Scale and 
Neonatal/Infant Pain Scale (NIPS) before and after the procedure. Infant's heart rate 
and duration of crying for both groups were calculated. The findings revealed that the 
crying time was shorter in intervention (cold application) group than in the control 
group with a statically significant difference in the duration of crying during and after 
immunization. 
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Hassett AL., Gevirtz R., (2011) conducted a randomized controlled trial to 
compare the acute pain response of infant during immunization using a cold 
application versus oral sucrose solution among 110 infants aged 4-6 months. The 
intervention groups were given cold application and oral sucrose solution. Immediate 
infant pain was measured by the Modified Behavior Pain Scale. The findings 
suggested that Mean Modified Behavior Pain Scale score were higher for standard 
group (5-6) compared to pragmatic group (3-3). 
 . 
Mitra Savabi Esfahani., Sanaz Sheykhi., Zahra Abdeyazdan., (2011) conducted a 
quasi-experimental study to determine the effectiveness of cryotherapy in reducing 
pain during intramuscular injection among 70 children in Canada by using purposive 
sampling technique. The method used was applying the cold to the injection site 
before and after the injection. The result revealed that there is a significant reduction 
of pain during vaccine administration
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CONCEPTUAL FRAMEWORK 
WIEDENBACH’S HELPING ART CLINICAL NURSING THEORY 
(1964) 
A conceptual framework is the precursor of the theory, conceptual framework 
play several interrelated roles in progress of sciences. Their overall purpose is to make 
scientific studies meaningful and generalizable. 
Polit and Hungler (1995) states that a conceptual framework is the interrelated 
concepts or abstractions that are assembled together in the relevance to the common 
theme. It is a device that helps to stimulate research and extension of knowledge by 
providing both directions and impetus. 
The present study aims to evaluate the effectiveness of cold application on 
pain associated with intramuscular immunization among infants. The conceptual 
framework of the study was based on Wiedenbach’s Helping Art Clinical Nursing 
Theory (1964). 
Wiedenbach (1964) proposed the theory as a prescriptive theory of nursing. 
Prescriptive theory directs action towards an explicit goal.  
The theory includes 3 factors: central purpose, prescription and realities. A 
nurse develops a prescription based on a central purpose and implements it according 
to the realities of the situation. 
Central Purpose 
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 Central purpose in the theory refers to what the nurse want to accomplish. It is 
the overall goal towards which a nurse strives; it transcends the immediate intent of 
the assignment or task by specifically directing activities towards the patient’s 
benefits. 
In this study, the central purpose refers to reduce the level of pain associated 
with intramuscular immunization among infants. 
Prescription 
 Prescription refers to the plan of care for a patient. It specifies the nature of the 
action that will fulfill the nurse’s central purpose and rationale for the action. 
In this study, cold application is given just prior to inserting the needle as an 
intervention to reduce the level of pain associated with intramuscular immunization 
among infants. 
Realities 
 Realities refer to the physiological, physical, emotional and spiritual factors 
that come into play in a situation involving nursing actions.  
 In this study, age, sex, weight, history of allergic reaction due to intramuscular 
immunization of the infant was physiological factors. Positions of child during 
injection, previous experience of cold application, order of vaccine and previous 
exposure to intramuscular immunization were physical factors. 
According to Wiedenbach nursing practice consists: 
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¾ Identifying the need for help. 
¾ Ministering the needed help. 
¾ Validating whether the need was met. 
¾ Co-ordination.
Identifying the Need for Help 
It involves viewing the patient as an individual with unique experience and 
understanding the patient’s perception of condition. Determining a patient’s need for 
help based on the existence of a need whether the patient realize the need which 
prevents the patient from meeting the need whether the patient could meet the need 
alone.  
In this study, it involves identification of the need for reduction in level of 
pain associated with intramuscular immunization among infants by using 
Standardized Neonatal Infant Pain Scale. 
Ministering the Needed Help  
 It refers to the provision of needed help. It requires an identified need and a 
patient who wants help. 
In this study, Cold application is giving just prior to inserting the needle as an 
intervention to reduce the level of pain associated with intramuscular immunization 
among infants. 
Validating whether the Need was met 
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It refers to a collection of evidence that shows whether a patient’s needs have 
been met and his functional ability has been restored due to direct result of the nurse’s 
actions. It based on patient oriented evidence. 
In this study, it evaluates the effectiveness of cold application by using 
Standardized Neonatal Infant Pain Scale. A positive outcome represents satisfaction 
of infants with decreased pain perception by Cold application and the intervention is 
reinforced and the negative outcome represents dissatisfaction of infants with 
increased pain perception. 
Co-ordination 
Co-ordination is by reporting, consulting and conferring to the client.  
In this study it refers to reporting, consulting and conferring with the 
physician, nurses, patient and family members regarding the effectiveness of Cold 
application. 
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CHAPTER III 
RESEARCH METHODOLOGY 
 
According to Polit and Hungler (2011) research methodology refers to 
investigating the ways of obtaining, organizing and analyzing data. The present 
chapter consists of research approach, research design, setting of the study, study 
population and criteria for a sample selection, sampling technique, development and 
description of the tool, pilot study, scoring procedure for data collection and 
procedure for data analysis. 
 
Research Approach 
Polit and Hungler, (2004) definHG WKH UHVHDUFKDSSURDFKDV³DJHQHUDO VHWRI
RUGHUO\GLVFLSOLQHSURFHGXUHXVHGWRDFTXLUHLQIRUPDWLRQ´ 
 
The research approach used for this study was quantitative approach to 
evaluate the effectiveness of cold application on level of pain associated with 
intramuscular immunization among infants. 
 
Research Design 
According to Nancy %XUQV  ³WKH UHVHDUFK GHVLJQ LV WKH EOXH SULQW IRU 
conducting the study that control over factors that could interfere with the validity of 
the findingV´ 
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A Quasi- experimental post-test only with control group design was chosen for 
the study without randomization. Standardized Neonatal Infant Pain Scale was used to 
assess the level of pain among infants receiving intra muscular immunization. 
 
The diagrammatic representation of the research design is given as follows: 
 
Key 
O1,O2 : Post-test assessment of pain associated with intramuscular immunization  
  among infants in   experimental and control group respectively 
          X : Application of small pack filled with crushed ice which is wrapped in a damp              
  towel at the injection site for 30 seconds just prior to intra muscular  
  immunization. 
O2±O1 : Effectiveness of cold application on level of pain associated with  
  intramuscular immunization.  
  
Variables 
A variable is an attribute of a person or object that varies, that is, takes on 
different values. Variables are measurable characteristics of a concept and consist of 
logical group of attributes.  
 
 
Group Intervention Posttest 
Experimental Group(E) X O1 
Control group(C) _ O2 
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Dependent Variable   
Dependent variable is that which is hypothesized to depend on (or) been 
caused by another variable. In this study the dependent variable is the level of pain 
associated with intramuscular immunization among infants. 
 
Independent Variable   
 Independent variable is manipulated and it intends to cause a change in the 
dependent variables. In this study the independent variable is cold application.  
 
Setting of the Study   
3ROLW DQG+XQJOHU VWDWHG WKDW³WKHSK\VLFDO ORFDWLRQDQGFRQGLWLRQV LQ
which data collection has taken place in a stud\LVWKHVHWWLQJRIWKHVWXG\´ 
 
The study was conducted in Taluk Hospital, Palluruthy at Ernakulum. It is 
a100 bedded hospital with different departments like medical surgical, pediatrics, 
gynecology, orthopedics, neurology, gastroenterology and urology. The hospital has 
separate operation theater and a well-equipped laboratory. In the outpatient and 
inpatient department, 800 and 300 cases respectively registered monthly.  The 
samples were selected from the outpatient department of the hospital. 
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Figure 2: The Schematic Representation Of Research Methodology 
Quantitative evaluative approach 
Research Approach 
Research Design 
Quasi- experimental posttest only with Control Group design  
               Infants receiving  intramuscular immunization 
Target Population 
Accessible Population 
Infants receiving  intramuscular immunization  in Taluk  Hospital at Ernakulum 
Non probability purposive sampling technique 
Sampling Technique(60) 
     Data collection procedure 
Standardized Neonatal Infant Pain Scale 
Post test 
Data analysis 
                 Descriptive and inferential analysis 
Criterion Measure ± (Level of pain associated with intramuscular 
immunization) 
Experimental Group (30) 
 (Cold application and Routine 
care) 
Control group (30) 
 (Routine care only) 
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Population 
$FFRUGLQJWR3ROLWDQG+XQJOHU³$SRSXODWLRQLVWKHHQWLUHDJJUHJDWLRQ
RIFDVHVLQZKLFKDUHVHDUFKHULVLQWHUHVWHG´ 
 
The target population is the aggregation of cases about which the researcher 
would like to make generalization. An accessible population is the section of the 
target population to which the researcher has reasonable access. In this study the 
target population was infants receiving intramuscular immunization. The accessible 
population was infants receiving intramuscular immunization in Taluk Hospital at 
Ernakulum.  
 
Sample 
According to Basavanthappa %7  ³VDPSOLQJ LV D SURFHVV RI VHOHFWLQJ
representative units of a population for study in a research. It is the process of 
selecting a subset of a population in order to obtain information regarding a 
phenomenon in a way that represents the entire SRSXODWLRQ´ 
 
The sample size for the study was 60. The subjects were selected in Taluk 
hospital at Ernakulum. 
 
Sampling Technique 
$FFRUGLQJWR%XUQVDQG*URRYH³VDPSOLQJWHFKQLTXHLVWKHSURFHVVRI
selecting a portion of the population to UHSUHVHQWWKHHQWLUHSRSXODWLRQ´ 
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  The samples of the study were selected by adopting non probability purposive 
sampling technique. The total sample size was 60 and which means, selection of 
infants who are receiving intramuscular immunization. 30 samples were selected 
separately for experimental and control group based on inclusion criteria and 
exclusion criteria. 
 
Criteria for Sample Selection 
Inclusion criteria  
Infants, 
 Healthy infants receiving their routine intramuscular immunization. 
 Whose parents, caregivers are willing to participate. 
 Those infants receiving pentavalant immunization. 
 
Exclusion criteria
 Impaired neurological development. 
 History of seizure 
 Use of sedatives or narcotics in the preceding 24 hours. 
 Fever or illness that would prevent administration of vaccine. 
 Parent who are not willing to participate. 
 Infants receiving any other injections other than immunization. 
 Severe allergic reaction or encephalopathy to a previous pentavalent 
immunization 
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Development of the Tool 
Treece and Treece (1986) emphasized that the instrument selected in research 
should as far as possible be the vehicle that could best obtain data for drawing 
conclusion pertinent to the study. 
 
The research tool was developed in English after an extensive review of 
literature and expert opinion. The standardized Neonatal Infant Pain scale was used as 
the instrument to measure the pain.  
 
Description of tool 
The tool consists of two parts 
Part I : It includes age, sex, weight, position of child during immunization, order of 
vaccine, previous experience of cold application, and previous experience of 
intramuscular immunization, history of allergic reaction due to intramuscular 
immunization. 
 
Part II : Standardised Neonatal Infant Pain Scale was used to assess the level of 
immunization pain in infants.The Neonatal Infant Pain Scale (NIPS) is a behavioral 
assessment tool for measurement of pain in preterm and full-term neonates, birth to 1 
year. This can be used to monitor a Neonate before during and after a painful 
procedure such as venipuncture. It was developed at the Children's Hospital of 
Eastern Ontario and adapted from CHEOPS scale.This tool includes six categories of 
pain behaviours including facial expression, cry, breathing pattern, arms, legs, state of 
arousal. 
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(DFKEHKDYLRXUDOLQGLFDWRULVVFRUHGZLWKRUH[FHSW³FU\´ZKLFKKDVWKUHH
possible descriptors therefore, being scored with 0,1 or 2. Infants should be observed 
for 1 minute in order to fully assess each indicator. Total pain scores range from 0 ± 7. 
 
 
 
34 
 
Scoring Procedure 
Regarding pain score, the maximum score is 7 and minimum score is 0. The 
score was divided into the following categories. 
0 - 1 : No pain 
2 -3 : Mild pain 
4- 5 : Moderate pain 
6 - 7       :       Severe 
 
Intervention 
After securing written permission from the respective authority and based on 
the inclusion and exclusion criteria the sample was selected. Informed consent was 
taken from the mother or caregiver. After explaining the study, ice pack was applied 
for 30 seconds prior to intramuscular immunization. At the end of this period 
intramuscular immunization was given during which pain assessment was done 
among infants in experimental group for one minute using Neonatal Infant Pain Scale. 
The pain assessment among control group was done without the intervention. 
 
Validity   
According to Burns and Groove, ³WKH validity of an instrument is the 
determination of the extent to which the instrument reflect the abstract construct that 
LVEHLQJH[DPLQHG´ 
 
Five experts in nursing and two experts in medicine evaluated the content 
validity of the instrument. Nursing experts were child health nursing and medical 
experts were of pediatric department.    
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Reliability   
$FFRUGLQJ WR 'H 9RV  UHOLDELOLW\ UHIHUV WR ³WKH DFFXUDF\ DQG
FRQVLVWHQF\RIDPHDVXULQJLQVWUXPHQW´$QLQVWUXPHQWFDQEHFRQVLGHUHGUHOLDEOHLILW 
yields similar results on separate occasions.  
 
In this study, Standardized Neonatal Infant Pain Scale was used to assess level 
of pain associated with intramuscular immunization, is a reliable tool.            
 
Pilot Study                   
Polit DQG%HFNGHQRWHWKDW³SLORWVWXG\LVDVPDOO-scale version or trial 
UXQGRQHLQSUHSDUDWLRQRIPDMRUVWXG\´ 
The researcher conducted pilot study among 10 infants in Taluk Hospital, 
Tripunithura at Ernakulum after obtaining the written permission. The purpose was to 
find out the feasibility of the study. It was found to be feasible. 
 
Data Collection Procedure 
The data collection procedure was done for a stipulated period of 6 weeks in 
Taluk Hospital at Ernakulum. Permission to conduct the study was obtained from the 
Superintendent of the hospital. The samples were informed by the researcher about 
the nature and the purpose of the study.Informed consent was taken from the mother 
or caregiver. After explaining the study, ice pack was applied for 30 seconds prior to 
intramuscular immunization. At the end of this period intramuscular immunization 
was given during which pain assessment will be done among infants in experimental 
group for one minute using Standardized Neonatal Infant Pain Scale. The pain 
assessment among control group was done without the intervention. 
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Plan for Data Analysis 
 The data was analyzed by using descriptive and inferential statistics. The 
demographic variables were analyzed by using descriptive measures (frequency and 
percentage).The pain was analyzed by using descriptive statistics (mean , standard 
deviation). The effect of cold application on pain associated with intramuscular 
immunization was analyzed by using LQGHSHQGHQWµW¶ WHVWAssociation between pain 
associated with intramuscular immunization and the selected demographic variables 
were analyzed by using chi square test. 
 
Protection on Human Rights 
 The study was conducted after the approval of ethical committee in taluk 
hospital and research committee of the college of nursing. The nature and purpose of 
the study was explained to the care personnel involved. The informed written consent 
was obtained from the study participant. The anonymity of the sample was maintained 
throughout the study.    
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CHAPTER IV 
DATA ANALYSIS AND INTERPRETATION 
This chapter deals with the analysis and interpretation of the collected data 
from 60 infants to assess the effectiveness of cold application on pain associated with 
intramuscular immunization. The purpose of analysis was to reduce the data to an 
intangible and interpretable form, so that the relation of the research problem can be 
studied and tested. 
Polit and Beck (2003) has noted data analysis as “the systematic organization, 
synthesized research data and testing of research hypothesis using those data”      
The analysis and interpretation of data of the study are based on data collected 
through Standardized Neonatal Infant Scale among 60 infants. The result were 
computed by using descriptive (Mean, Frequency, Percentage Distribution, and 
Standard Deviation) and inferential statistics (paired ‘t’ test and chi square).  
The study findings are presented in sections as follows: 
Section I         : Data on demographic variables of immunized infants. 
Section II : Data on level of pain associated with intramuscular immunization  
  among Infants. 
   Section III       : Data on effectiveness of cold application on levels of pain associated     
  with intramuscular immunization among infants. 
Section IV  : Data on association between the levels of pain associated with     
  intramuscular Immunization among infants with their selected  
  demographic variables in experimental group and control group.    
38

SECTION I  : DATA ON DEMOGRAPHIC VARIABLES   OF 
  INFANTS. 
Table: 1.1 
Frequency And Percentage Distribution Of Demographic Variables Among 
 Infants In Experimental Group. 
 N=30 
S.No Demographic Variables Frequency (f) Percentage (%) 
1
2
3
4
5
Age (in months) 
a. 1.5-2 months   
b. 2.5-3 months   
c. 3.5-4 months 
Gender 
a. Male 
b. Female 
Weight 
a. 2-4 kg  
b. 5-7 kg  
c. 8-10 kg  
Position of child during 
immunization 
a. Sitting (holding with parents) 
b. Lying 
Order of vaccine  
a. Penta1   
b. Penta2  
c. Penta3 
12 
11 
7
10 
20 
5
20 
5
27 
3
13 
11 
6
40
37
23
33
67
17
67
16
90
10
43
37
20
    (Contd.,) 
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S. No. Demographic variables Frequency (f) Percentage (%) 
6
7
8
Previous experience of cold 
application  
a. Yes
b. No 
Previous experience of intramuscular 
immunization 
a. Yes
b. No 
History of  any allergic reaction due 
to intra muscular immunization 
previously    
       a .  Yes   
       b .  No 
0
30 
17 
13 
0
30 
0
100
57
43
0
100
                                    
Table reveals that regarding age, majority of the immunized infants 12(40%) 
belong to the age group of 1.5 – 2 months, 11(37%) belong to 2.5 – 3 months, 7(23%) 
belong to the age 3.5 – 4 months. 
Regarding gender immunized infants were 20(67%) and 10(33%) were males.  
Regarding weight 20(67%) of immunized infants belong to 5 – 7kg, 5(17%) 
belong to 2 – 4kg and 5(16) belong to 8 – 10kg  
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Regarding position of child during immunization 27(90%) of the infants were 
maintained sitting position and 3(10%) of the infants were maintained lying position. 
Regarding order of vaccine 13(43%) had received penta1 vaccine, 13(37%) 
had received penta2 vaccine and 6(20%) had received penta3 vaccine. 
Regarding previous experience of ice application 30(100%) had no previous 
experience of ice application. 
Regarding previous experience of intramuscular immunization 17(57%) had 
previous experience and 13(43%) had no previous experience of ice application. 
Regarding history of allergy 30(100%) had no previous history of allergic 
reaction. 
It reveals that immunized infants having pain associated with intramuscular 
immunization majority of them belong to age group 1.5 – 2 months, were females, 
had 5–7 kg, maintained sitting position, received penta3 vaccine, had no previous 
history of cold application, had previous experience of intramuscular immunization, 
had no history of allergic reaction due to intramuscular immunization previously.                                
                                                        
                                     
.
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Table: 1.2 
Frequency And Percentage Distribution Of Demographic Variables Among Infants In 
Control Group. 
N=30 
S.No Demographic Variables Frequency (f) Percentage (%) 
1
2
3
4
5
Age (in months) 
a) 1.5-2 months   
b) 2.5-3 months   
c) 3.5-4 months 
Gender 
a) Male 
b) Female 
Weight 
a) 2-4 kg  
b) 5-7 kg  
c) 8-10 kg  
Position of child during 
immunization 
a) Sitting (holding with 
parents) 
b) Lying 
Order of vaccine  
a) Penta1   
b) Penta2  
c) Penta3 
9
7
14 
16 
14 
6
15 
9
28 
2
9
8
13 
30
23
47
53
67
20
50
30
93
67
30
27
43
                        
(Contd.,)
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S. No. Demographic variables Frequency (f) Percentage (%) 
6
7
8
Previous experience of cold 
application
a) Yes  
b) No 
Previous experience of 
intramuscular immunization 
a) Yes
b) No
History of  any allergic reaction due 
to intra muscular immunization 
previously   
a) Yes   
b) No 
0
30
21
9
0
30
0
100
70
30
0
100 
Table reveals that regarding age, majority of the immunized infants 14(47%) 
belong to the age group of 3.5 – 4 months, 9(30%) belongs 2.5 – 3 months, 7(23%) 
belong to the age 1.5 – 2 months. 
Regarding gender immunized infants 16(67%) were males and 14(47%) were 
females.  
            Regarding weight 15(50%) of immunized infants belongs 5 – 7kg, 9(30%) 
belong to 8 – 10kg and 6(20%) belong to 2 – 4kg. 
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Regarding position of child during immunization 28(93%) of the infants were 
maintained sitting position and 2(7%) of the infants were maintained lying position. 
Regarding order of vaccine 13(43%) had received penta3 vaccine, 9(30%) had 
received penta1 vaccine and 8(27%) had received penta2 vaccine. 
Regarding previous experience of cold application 30(100%) had no previous 
experience of cold application. 
Regarding previous experience of intramuscular immunization 21(70%) had 
previous experience and 9(30%) had no previous experience of cold application. 
Regarding history of allergy 29(97%) had no previous history of allergic 
reaction and 1(3%) had history of allergic reaction 
It reveals that  infants having pain associated with intramuscular immunization 
majority of them belong to age group 3.5 – 4 months, were males, had 5 – 7 kg, 
maintained sitting position during immunization, received penta3 vaccine, had no 
previous history of cold application, had previous experience of intramuscular 
immunization, had no history of allergic reaction due to intramuscular immunization 
previously.                                 
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SECTION II: DATA ON LEVEL OF PAIN ASSOCIATED   WITH
  INTRAMUSCULAR IMMUNIZATION AMONG    
  INFANTS 
Table: 2.1 
Frequency And Percentage Distribution Of Posttest Level of Pain Associated With 
Intramuscular Immunization Among Infants In Experimental Group 
N=30 
The above table shows that among 30 immunized infants in experimental 
group, 21 (70%) had mild pain and 9(30%) had moderate pain during Post test. 
Sl. No. Level of Pain Frequency (f) Percentage (%) 
1
2
3
4
No pain 
Mild pain 
Moderate pain 
Severe pain 
0
21
9
0
0
70 
30 
0
45
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Table: 2.2 
Frequency And Percentage Distribution Of Posttest Level Of Pain Associated With 
Intramuscular Immunization Among Infants In Control Group. 
N=30 
Sl. No. Level of Pain Frequency (f) Percentage (%) 
1
2
3
4
No pain 
Mild pain 
Moderate pain 
Severe pain 
0
0
10
20
0
0
33
67
The above table shows that among 30 immunized infants in control group, 
20(66.67%) experienced severe pain and 10(3.33%) experienced moderate pain 
during post test.  
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SECTION III : DATA ON EFFECTIVENESS OF COLD APPLICATION  
LEVEL OF PAIN ASSOCIATED WITH INTRA 
MUSCULAR IMMUNIZATION AMONG INFANTS  
Table: 3.1
Mean, Standard Deviation, Mean Difference And ‘t’ Value Of Posttest Level Of Pain 
Associated With Intramuscular Immunization Among Infants. 
                                                           N=30 
S.NO. Level of Pain Mean 
Standard
Deviation 
Mean
Difference 
‘t’  Value 
1.
2.
Experimental group 
Control group 
3.2
5.8
1.1 2.6 9.13* 
                                                                                  * - Significant at p<0.05 level 
Table 3 reveals that among infants, the mean experimental group score was  
3.2  and the mean control group score was 5.8 with the standard deviation 1.1. The 
calculated mean difference was 2.6 and the obtained ‘t’ value 9.13 was  significant at 
p<0.05 level. Hence the stated hypothesis (H1) was accepted. It was inferred that there 
is a significant difference between mean post- test levels of pain associated with 
intramuscular immunization among infants in experimental and control group. 
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SECTION IV: DATA ON ASSOCIATION BETWEEN LEVEL OF  
      PAIN ASSOCIATED WITH INTRAMUSCULAR  
    IMMUNIZATION AMONG INFANTS WITH THEIR
    SELECTED DEMOGRAPHIC VARIABLES IN    
    EXPERIMENTAL GROUP AND CONTROL GROUP.  
Table: 4.1 
Frequency, Percentage and F2 Distribution On Posttest Level of Pain Associated With 
Intramuscular Immunization Among Infants With Their Selected Demographic 
Variables In Experimental Group. 
  N=30 
S. No. 
Demographic 
Variables 
Level of Pain 
F2
Value
Mild Pain Moderate Pain 
f % f % 
1.
2.
3.
4.
Age (in months) 
a. 1.5-2 months  
b. 2.5-3 months  
c. 3.5-4 months 
Gender 
a. Male 
b. Female 
Weight 
a. 2 – 4kg  
b. 5 – 7kg  
c. 8 – 10kg  
Position of child during 
immunization 
a. Sitting (holding with 
parent)
b. Lying  
8
8
5
5
16
2
17
2
20
1
27
27
16
17
53
7
56
7
67
3
4
3
2
5
4
3
3
3
7
2
13
10
7
17
13
10
10
10
23
7
2.86NS
df=2 
2.86NS
df=1 
6.42
df=2 
2.13NS
df=1 
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S. 
No. 
Demographic Variables 
Level of Pain 
F2
Value
Mild Pain Moderate Pain 
f % f % 
  5 
6
7
8
Order of vaccine 
a. Penta1 
b. Penta2 
c. Penta3   
Previous experience of cold 
application   
a. Yes  
b. No      
Previous experience of  
intramuscular immunization  
a. Yes 
b. No    
History of allergic reaction due to 
intramuscular immunization 
previously 
a. Yes  
b. No  
    6 
10 
5
0
21 
13 
8
0
21 
   20 
33
17
0
70
43
27
0
70
   7 
1
1
0
9
4
5
0
9
    24 
3
3
0
30
13
17
0
30
  6.32* 
df=2 
0NS
df=1 
0.78NS
df=1 
0NS
df=1 
         NS – Non Significant    
              * - Significant at p<0.05 level  
Table 4 envisages the substantive summary of chi square analysis which was 
used to bring out the relationship between the levels of pain associated with 
intramuscular immunization among immunized infant with their selected 
demographic variables. 
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With regard to age, among 1.5 – 2 months 8(27%) had mild pain 4(13%) had 
moderate pain. Among 2.5 - 3 months, 8(27%) had mild pain 3(10%) had moderate 
pain. Among 3.5 - 4 months 5(16%) had mild pain, 2 (7%) had moderate pain. The 
obtained chi square value of 2.86 was not significant at p < 0.05 level. So it is inferred 
that there is no significant association between the age and level of pain associated 
with intramuscular immunization among infants.  
With regard to gender, among males 5(17%) had mild pain, 5(17%) had 
moderate pain .Among females 16(53%) had mild pain, 4(13%) had moderate pain. 
The obtained chi square value of 2.86 is not significant and thus the stated research 
hypothesis is not supported. So it is inferred that there is no significant association 
between gender and level of pain associated with intramuscular immunization among 
infants. 
With regard to weight, among 2 – 4kg 2(7%) had mild pain, 3(10%) had 
moderate pain. Among 5 – 7kg 17(57%) had mild pain, 3(10%) had moderate pain. 
Among 8 – 10kg 2(7%) had mild pain, 3(10) had moderate pain. The obtained chi 
square value of 6.42 is significant and thus the stated research hypothesis is 
supported. So it is inferred that there is a significant association between weight and 
level of pain associated with intramuscular immunization among infants.       
With regard to position of child during immunization, among sitting (holding 
with parent) 20 (67%) had mild pain, 7(23%) had moderate pain. Among lying 
position 1(3%) had mild pain, 2 (67%) had moderate pain. The obtained chi square 
value of 2.13 was not significant at p< 0.05 level and thus the stated research 
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hypothesis is not supported. So it is inferred that there is no significant association 
between educational status and level of pain associated with intramuscular 
immunization among infants.       
                                                         
With regard to order of vaccine, among penta1 6(20%) had mild pain, 7(23%) 
had moderate pain.  Among penta2 10(33%) had mild pain, 1 (3%) had moderate 
pain. Among penta3 5(17%) had mild pain and 1 (3%) had moderate pain. The 
obtained chi square value 6.32 was significant at p< 0.05 level and thus the stated 
research hypothesis is supported. So it is inferred that there is a significant association 
between order of vaccine and level of pain associated with intramuscular 
immunization among infants.       
With regard to previous experience of cold application, none of them have 
previous experience in that 21(70%) had mild pain and 9(30%) had moderate pain. 
The obtained chi square value 0 was not significant and thus the stated research 
hypothesis is not supported. So it is inferred that there is no significant association 
between previous experience of cold application and level of pain associated with 
intramuscular immunization among infants.       
With regard to previous experience of intramuscular immunization, those who 
have previous experience 13(43%) had mild pain, 4(13%) had moderate pain. Those 
who are not having previous experience of intramuscular immunization 8(27%) had 
mild pain 5(17%) had moderate pain. The obtained chi square value 2.19 was not 
significant and thus the stated research hypothesis is not supported. So it is inferred 
that there is no significant association between previous experience of intramuscular 
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immunization and level of pain associated with intramuscular immunization among 
infants.        
With regard to history of allergic reaction due to intramuscular immunization 
previously, among immunized infants none of them having allergic reaction 
previously. . The obtained chi square value 0 was not significant and thus the stated 
research hypothesis is not supported. So it is inferred that there is no significant 
association between history of allergy due to intramuscular immunization and level of 
pain associated with intramuscular immunization among infants  
                                                                
It was inferred that, there is a significant association between level of pain 
associated with intramuscular immunization among infants with their selected 
demographic variable such as weight and order of vaccine. There is no significant 
association between level of pain associated with intramuscular immunization among 
infants with their selected demographic variables such as age, sex, position of child 
during injection, previous experience of cold application, previous experience of 
intramuscular injection, history of allergic reaction due to intramuscular immunization 
previously. 
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Table: 4:2 
Frequency, Percentage and F2 Distribution Of  Posttest Level of Pain Associated With 
Intramuscular Immunization Among  Infants With Their Selected Demographic 
Variables In Control Group. 
                                                                                       N=30 
S.
No. 
Demographic 
Variables 
Level of Pain 
F2
Value
Moderate Pain Severe Pain 
f % f % 
1. 
2. 
3. 
4. 
Age (in months) 
a. 1.5-2 months  
b. 2.5-3 months  
c. 3.5-4 months 
Gender 
a. Male 
b. Female 
Weight 
a. 2 – 4kg  
b. 5 – 7kg  
c. 8 – 10kg  
Position of child during 
immunization 
a. Sitting (holding 
with parent) 
b. Lying  
1
2
7
5
5
3
3
4
10
0
3
7
23
17
17
10
10
13
33
0
8
5
7
11
9
3
12
5
18
2
20
17
23
36
30
10
40
17
60
7
4.26NS
df=2 
6.63*
df=1 
3.12NS
df=2 
1.08NS
df=1 
                                                                                                                            (Contd.,)
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         NS – Non Significant    
              * - Significant at p<0.05 level  
Table 4 envisages the substantive summary of chi square analysis which was 
used to bring out the relationship between the levels of pain associated with 
intramuscular immunization among immunized infant with their selected 
demographic variables. 
S. 
No. 
Demographic Variables 
Level of Pain 
F2
Value
Moderate Pain Severe Pain 
   f   %    f    % 
5
6
7
8
Order of vaccine 
a) Penta1 
b)  Penta2 
c) Penta3   
Previous experience of cold 
application   
a) Yes  
b) No      
Previous experience of  
intramuscular immunization  
a) Yes 
b) No    
History of allergic reaction due to 
intramuscular immunization 
previously 
a. Yes  
b. No  

1
3
6
0
10 
7
3
0
10 
3
10
20
0
33
23
10
0
33
8
5
7
0
20 
14 
6
0
20 
27
17
23
0
67
47
20
0
67
3.05NS
df=2 
0NS
df=1 
0NS
df=1 
0NS
df=1 
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With regard to age, among 1.5 – 2 months 1(3%) had moderate pain 8(27%) 
had severe pain. Among 2.5 - 3 months, 2(7%) had moderate pain 5(17%) had severe 
pain. Among 3.5 - 4 months 7(23%) had moderate pain, 7 (23%) had severe pain. The 
obtained chi square value of 4.26 was not significant at p < 0.05 level thus stated 
hypothesis is not supported. So it is inferred that there is no significant association 
between the age and level of pain associated with intramuscular immunization among 
infants.  
With regard to gender, among males 5(17%) had moderate pain, 11(37%) had 
severe pain. Among females 5 (17%) had moderate pain, 9(30%) had severe pain. The 
obtained chi square value of 6.63 was significant and thus the stated research 
hypothesis is supported. So it is inferred that there is a significant association between 
gender and level of pain associated with intramuscular immunization among infants. 
With regard to weight, among 2 – 4kg 3(10%) had moderate pain, 3(10%) had 
severe pain. Among 5 – 7kg 3(10%) had moderate pain, 12(40%) had severe pain. 
Among 8 – 10kg 4(13%) had moderate pain, 5(17%) had severe pain. The obtained 
chi square value of 3.12 was not significant and thus the stated research hypothesis is 
not supported. So it is inferred that there is no significant association between weight 
and level of pain associated with intramuscular immunization among infants.       
With regard to position of child during immunization, among sitting (holding 
with parent) 10 (33%) had moderate pain, 18(60%) had severe pain. Among lying 
position 2(7%) had severe pain. The obtained chi square value 1.08 was not 
significant at p< 0.05 level and thus the stated research hypothesis is not supported. 
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So it is inferred that there is no significant association between position of child 
during immunization and level of pain associated with intramuscular immunization 
among infants.       
                                                         
With regard to order of vaccine, among penta1 1(3%) had moderate pain, 
8(27%) had severe pain.  Among penta2 3(10%) had moderate pain, 5(16.67%) had 
severe pain. Among penta3 6(20%) had moderate pain and 7 (23%) had severe pain. 
The obtained chi square value 3.05 was not significant at p< 0.05 level and thus the 
stated research hypothesis is not supported. So it is inferred that there is no significant 
association between order of vaccine and level of pain associated with intramuscular 
immunization among infants.       
With regard to previous experience of cold application, none of them had 
previous experience in that 10(33%) had moderate pain and 20(67%) had moderate 
pain. The obtained chi square value 0 was not significant and thus the stated research 
hypothesis is not supported. So it is inferred that there is no significant association 
between previous experience of cold application and level of pain associated with 
intramuscular immunization among infants.       
With regard to previous experience of intramuscular immunization, those who 
have previous experience 7(23%) had moderate pain, 14(47%) had severe pain. Those 
who are not having previous experience of intramuscular immunization 3(10%) had 
moderate pain 6(20%) had severe pain. The obtained chi square value 0 was not 
significant and thus the stated research hypothesis is not supported. So it is inferred 
that there is no significant association between previous experience of intramuscular 
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immunization and level of pain associated with intramuscular immunization among 
infants.        
With regard to history of allergic reaction due to intramuscular immunization 
previously, among  infants none of them had history of allergic reaction previously , 
among  infants who are not having allergic reaction previously 10 (33%) had 
moderate pain, 20(67%) had severe pain. The obtained chi square value 0 was not 
significant and thus the stated research hypothesis is not supported. So it is inferred 
that there is no significant association between history of allergic reaction due to 
intramuscular immunization previously and level of pain associated with 
intramuscular immunization among infants.        
                                                                 
It was inferred that, there is a significant association between levels of pain 
associated with intramuscular immunization among infants with their selected 
demographic variable such as age. There is no significant association between levels 
of pain associated with intramuscular immunization among infants with their selected 
demographic variables such as age, weight, order of vaccine, position of child during 
injection, previous experience of cold application, previous experience of 
intramuscular injection, history of allergic reaction due to intramuscular immunization 
previously. 
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CHAPTER V 
DISCUSSION 
 
The basic aim of this study was to evaluate the effectiveness of cold 
application on level of pain during intramuscular immunization among infant in 
selected hospital at Ernakulum.  
 
The study was conducted by using Quasi experimental post- test with control 
group only design. Samples were selected from Taluk hospital for conducting the 
study. The sample size was 60. 
 
The structured self-administered questionnaire was used to assess the 
demographic variables among infants with intramuscular immunization. The 
Standardized Neonatal Infant Pain Scale was used to assess the level of pain 
associated with intramuscular immunization. The responses were analyzed by using 
descriptive statistics (mean, frequency, percentage and standard deviation) and 
inferential statistics (paired µW¶ WHVW DQGFKL VTXDUH WHVW'LVFXVVLRQVRQ WKH ILQGLQJV
were arranged based on objectives of the study.  
 
The first objective was to assess the post-test level of pain during 
intramuscular immunization among infants in experimental group and control group. 
The study revealed that during post- test, in experimental group 70% infants had mild 
pain and 30% infants had moderate pain and none of them had no pain and severe 
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pain. In control group (33%) infants had moderate pain and (67%) infants had severe 
pain. 
 The study finding were similar to the findings of Finkelstein., and Jacobs., 
(2012) conducted an Qausi-experimental study regarding experience of pain in infants 
during injection of DPT and Hepatitis B vaccine among 60 infants LQ6W3KLORPHQD¶V 
Hospital Bangalore by using Modified Neonatal Pain Scale. The study concluded that 
of the experimental group experience less pain than control group. 
 
The second objective of the study was to evaluate the effectiveness of cold 
application at injection site on level of pain during intramuscular immunization 
among infants in experimental group. In experimental group the mean was 3.2 and 
standard deviation 1.1. The mean difference was 2.6. The obtained t value 9.13 was 
significant at p < 0.05 level .Thus the stated hypothesis is accepted. The study 
revealed that cold application is effective on pain associated with intramuscular 
immunization among infants.  
 
 The study findings were similar to the findings of Jisy Jose, Umarani., (2013) 
conducted an experimental study to assess the effectiveness of cold application on 
pain reduction prior to intramuscular injection among infants. The mean value of 
experimental group is 3.4 and the standard deviation is 1.15.The obtained t value is 
16.89 was significant at p < 0.05 level. The study concluded that cold application was 
effective in minimizing the pain.  
 
The third objective of the study was to determine the association between the 
level of pain during intramuscular immunization among infants with their selected 
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demographic variables in experimental and control group. The study revealed that 
there is significant association between the levels of pain associated with 
intramuscular immunization among infants with their selected demographic variables 
such as sex, weight, order of vaccine. There is no significant association between 
levels of pain associated with intramuscular immunization among infants with their 
selected demographic variables such as age, position of child during immunization, 
previous experience of cold application, previous experience of intramuscular 
injection, history of allergic reaction due to intramuscular immunization previously. 
 
The study findings were similar to the findings of Blount R.L., Joseph P., 
(2013) conducted an experimental study regarding vaccine related pain among 80 
healthy infants of 2-9 months age receiving their routine immunization by using 
Modified Behavior Pain Scale (MBPS) and Visual Analogue Scale in Primary Health 
Centre. The study concluded that there was significant association between level of 
pain during immunization and demographic variables such as age and type of vaccine. 
There is no significant association between level of pain and demographic variables 
such as sex and weight. 
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CHAPTER VI 
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 
This chapter presents a brief account of the present study. It deals with the 
summary, conclusion and recommendations of the study. Conclusions drawn from the 
findings and the implications of the results for nursing practice, nursing education, 
nursing research and nursing administration are stated.  
 
Summary  
The present study was conducted to Evaluate The Effectiveness Of Cold 
Application On Level Of Pain Associated With Intramuscular Immunization Among 
Infants In Selected Hospital At Ernakulum 
  
The objectives of the study were  
 To assess the post-test level of pain associated with intramuscular 
immunization among infants in experimental and control group. 
 To evaluate the effectiveness of cold application at injection site on level of 
pain associated with intramuscular immunization among infants in 
experimental group and control group. 
 To determine the association between the levels of pain associated with 
intramuscular immunization among infants with their selected demographic 
variables in experimental and control group. 
Quasi experimental post-test with control group only design was used to 
evaluate the effectiveness of cold application on level of pain associated with 
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intramuscular immunization among infants. Standardized Neonatal Infant Pain Scale 
was used to collect data to assess the level of pain associated with intramuscular 
immunization among infants. 
 
Non probability purposive sampling technique was adopted to select the 
sample with inclusion criteria. Sample size was 60.  
 
Tool consisted of  
Part A : demographic variables of age, sex, weight, position of child 
associated with immunization, order of vaccine, previous experience of cold 
application, and previous experience of intramuscular injection, history of allergic 
reaction due to intramuscular immunization. 
Section ± B: Standardised Neonatal Infant Pain Scale will be used to assess the level 
of pain associated with intramuscular immunization among infants. 
 Posttest assessment of data collection was done by using Standardized 
Neonatal Infant Pain Scale.  
The collected data were analyzed by using both descriptive statistics (mean, 
frequency, percentage and standard deviation) and inferential statistics (independent 
µW¶ test and chi square test) and result were drawn. 
 
Major Study Findings: 
Major study findings include
 Regarding demographic variables of 60 infants, in experimental group 
majority of them belong to age group 1.5 ± 2 months, were females, had 5 ± 7 
kg, maintained sitting position during immunization, received penta3 vaccine, 
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had no previous history of cold application, had previous experience of 
intramuscular injection, had no history of allergic reaction due to 
intramuscular injection previously. In control group majority of them belongs 
to age group 3.5 ± 4 months, were males, had 5 ± 7 kg, maintained sitting 
position during immunization, received penta3 vaccine, had no previous 
history of cold application, had previous experience of intramuscular injection, 
had no history of allergic reaction due to intramuscular injection              
previously. 
 Regarding effectiveness of cold application on pain associated with 
intramuscular injection among infants , the mean experimental group score 
was 3.2 and the mean control group score was 5.8 with the standard deviation 
1.1 .The calculated mean difference was 2.6 DQG WKHREWDLQHG µW¶ YDOXH
was significant at p<0.05 level. Hence the stated hypothesis (H1) was 
accepted. It was inferred that there is a significant difference between mean 
post- test levels of pain associated with intramuscular immunization among 
infants. 
 Regarding association between the levels of pain associated with 
intramuscular immunization with their selected demographic variables, there 
was significant association between sex, weight, and order of vaccine. There is 
no significant association between demographic variables such as age, position 
of child associated with immunization, previous experience of cold 
application, previous experience of intramuscular injection and history of 
allergic reaction due to intramuscular immunization previously. 
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Conclusion 
The main conclusion drawn from the present study in most of the infants had 
mild and moderate pain in experimental group and moderate and severe pain in 
control group. This shows that the cold application was effective on reducing pain 
associated with intramuscular immunization among infants.  
Implications of the Study
According to Tolsma (1995) the section of the research report that focuses on 
nursing implication usually includes specific suggestions for nursing practice, nursing 
education, nursing research and nursing administration. Nursing implication for this 
study is enlisted below:
 
Nursing Practice  
Clinical nurse can 
 Learn the techniques of cold application.
 Learn accurate assessment of pain with use of Standardized Neonatal Infant 
Pain Scale. 
 Understand the importance of cold application as an adjuvant to the 
conventional medicine.
  Use cold application as a complimentary therapy to reduce pain associated 
with intramuscular immunization. 
 Use this as a simple technique for reducing pain associated with intramuscular 
immunization among infants.  
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 Motivate the student nurses to use cold application to reduce pain associated 
with intramuscular immunization among infants.  
 Suggest this simple technique for preventing further complication associated 
with intramuscular immunization.
 
Nursing Education 
Nurse educators can motivate student to: 
 Learn the effectiveness of cold application on reducing pain associated with 
intramuscular immunization as an independent nursing intervention.
 Learn the assessment of level of pain associated with intramuscular 
immunization through the Standardized Neonatal Infant Pain Scale. 
 Learn the technique and mechanism of cold application on reducing pain 
associated with intramuscular immunization. 
 
Nursing Research  
Nurse researcher can:  
 Add to the research review about the importance of cold application. 
 Conduct further research in different setting using the above findings as a base 
line data. 
 Expanding the scientific body of professional knowledge upon which further 
researches can be conducted. 
 Help in practice aspect to expand the role of nurse.  
 Disseminate the finding through the conference, seminars, publications, 
national and international journal and World Wide Web.  
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Nursing Administration  
Nurse administrator can: 
 Organize in service education programmes for the nurses on this technique.  
 Develop a written protocol on method of cold application implication. 
 Make staff nurses to focus on the important aspect of cold application to 
reduce pain associated with intramuscular immunization. 
 
Recommendations 
 Similar kind of study can be conducted on a large group.  
A comparative study can be done between the effectiveness of various non-
pharmacological measures for pain associated with intramuscular 
immunization. .  
 The same study can be conducted in adult and old age people. 
 The same study can be conducted in different settings such as nursing homes, 
old age homes, and community centers.  
 A descriptive study can be conducted on knowledge and attitude regarding 
cold application. 
 The same study can be replicated in larger sample size.  
 The study can be conducted with true experimental design.  
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APPENDIX E 
Consent Form (English) 
 
Respected Sir / Madam, 
 I am Mary Geen, I am doing my second year M.Sc., (N) in Annai Meenakshi College of 
1XUVLQJ  , DP FRQGXFWLQJ D 5HVHDUFK RQ ³A study to evaluate the effectiveness of cold 
application on level of pain associated with intramuscular immunization among infants in 
selected hospital at Ernakulum.´  I request your co-operation to complete my research.  I 
DVVXUH\RXWKDW\RXZRQ¶WJHWDQ\KDUPGXHWRWKLVLQWHUYHQWLRQ 
 
 ,0U0UV««««««««««««ZDVH[SODLQHGDERXWWKHHIIHFWLYHQHVVRIcold 
application on level of pain associated with intramuscular immunization among infants by 
Mrs. Mary Geen.  She explained me the benefits of this intervention.  I agree with this 
intervention of cold application and this study project whole heartedly. 
 
Yours faithfully, 
Date   : 
Time  : 
 
 
 
APPENDIX F 
Consent Form (Malayalam) 
 
APPENDIX G 
Structured Questionnaire (English) 
SELF ADMINISTERED QUESTIONNAIRE ON DEMOGRAPHIC 
VARIABLES 
INSTRUCTION:       Sample No.60 
1. Read thoroughly section A. 
2. It contains question regarding demographic variables. Please put tick 
mark (¥ in appropriate space 
1)Age 
a) 1.5 ± 2.5 months 
b) 2.5 ± 3.5 months 
c) 3.5 ± 4.5 months 
 
2) Sex 
 a) Male  
 b) Female 
 
3) Weight 
 a) 2 ± 4 kg 
 b) 5 ± 7 kg 
 c) 8 ± 10 kg 
4) Position of child during injection 
a) Sitting (holding with parents) 
b) Lying 
 
5) Order of vaccine 
 a) Penta1 
 b) Penta2 
 c) Penta3 
 
6) Previous experience of cold application 
a) Yes 
b) No 
 
7) Previous experience of Intra Muscular injection 
a) Yes 
b) No 
 
8) History of allergic reaction due to intramuscular injection previously 
 a) Yes 
 b) No 
If yes specify 
 
 
 
APPENDIX ± H 
Structured Questionnaire (Malayalam) 
 
A\p_Ôw þF^v  
P\kwJyimkv{Xs¯¡pdn¨pff kzbw`cW tNmZymhen 
 
\nÀt±i§Ä: 
1. sk£³ F kq£vaambn hmbn¡pI 
2. P\kwJyimkv{Xs¯¡pdn¨pff tNmZy§fmWv DÄs¸Sn¯ncn¡p¶Xv.  
icnbmb D¯c¯n\v t\sc  ξ ASbmfs¸Sp¯pI. 
1. hbÊv 
F) 1.5 þ 2.5 amkw 
                _n) 2.5 þ 3.5 amkw 
kn  3.5 þ 4.5 amkw 
 
2. enwKw 
                F) B¬ 
                _n) s]¬ 
 
3. `mcw 
                F) 2þ4 Intem 
                _n) 5þ7 Intem 
                kn) 8þ10 Intem 
 
 
4. Ip¯nshbv]v \S¯pt¼mÄ Ip«nbpsS \ne 
   F) Ccn¡p¶p (c£nXm¡fpsS IqsS) 
   _n) InS¡p¶p 
 
5. hmIvknsâ {Iaw 
   F) s]âm 1 
   _n) s]âm 2 
   kn) s]âm 3 
 
6. sFkv B¹ntIjsâ ap³ ]cnNbw 
  F) AsX 
  _n) AÃ 
 
7. sF Fw Ip¯nshbv]nsâ ap³ ]cnNbw 
  F) AsX 
  _n) AÃ 
 
8. ap³]v  Ip¯nshbv]n\v  Fs´¦nepw {]XnIcWw kw`hn¨n«pt m? 
  F) AsX 
  _n) AÃ 
AsX BsW¦nÂ hnhcn¡pI 
 
 
 
 
  
APPENDIX I 
Standardized Neonatal Infant Pain Scale (English)  
 
  
APPENDIX J 
Neonatal Infant Pain Scale (Malayalam) 
 
APPENDIX ± K 
Scoring Key 
Regarding pain score, the maximum score is 7 and minimum score is 0. The score 
was divided into the following categories. 
     
0 - 1          :      No pain 
2 - 3          :      Mild pain 
4 - 5          :      Moderate pain 
6 - 7              :       Severe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX ± L 
 Cold Application Procedure 
Definition: 
                 Cold application is defined as applying ice or cold to an injury for a 
therapeutic effect. 
Purpose: 
x To alleviate the Pain  
x  To improve superficial vasodilatation 
x  To bring about relaxation of muscle 
x To reduce needle anxiety  
x To give anesthetic effect 
 
Mechanisms of COLD APPLICTION on reducing pain  
The mechanism of cold application is GATE CONTROL THEORY. In Cold 
application while applying ice before intramuscular injection the nervous system will 
shut down the sensory gate and the pain sensation of the injection will not reach the 
brain. So the injection pain goes unnoticed.   
 
According Ronald Melzack and Patrick Wall (1965) the nerve fibers with smaller 
diameter carry pain stimuli through the gate mechanism present in spinal cord. But, the 
nerve fibers with larger diameter, which carry other stimuli such as touch, pass through 
the same gate. The larger nerves inhibit the transmission of pain signals by smaller nerves 
through the gate.   
 
When the pain sensation is produced in any part of the body, along with pain 
fibers, the other afferents particularly the touch fibers reaching the   posterior column of 
spinal cord are activated. The posterior column fibers send collaterals to the cells of 
substantia gelatinosa in the posterior gray horn. Thus, some of the impulses ascending via 
dorsal column fibers pass through the collaterals and reach substantia gelatinosa. Here, 
touch impulses inhibit the release of substance by the pain fibers ending on substantia 
gelatinosa, so the pain sensation is suppressed. Some of the possible mechanisms include 
1.  Decreases the amount of bleeding by vasoconstriction into the injury site and so 
lessens swelling  
2. A decreased nerve transmission in pain fibres  
3. Cold reduces the activity of free nerve endings  
4. Cold raises the pain threshold  
5. Cold causes a release of endorphins  
  
Indications of Cold application  
x It reduces the procedural pain. 
x It relaxes muscle. 
 
 
  
ARTICLES  
S.NO. ARTICLES PURPOSES 
 
1 
     2 
 
     3 
4 
     6 
     8 
 
 
Clean tray  containing 
Syringe and needles of appropriate 
size. 
Sterile cotton swabs and gauze 
pieces in sterile containers.   
Methylated spirit in a container.  
Kidney tray and paper bag.  
 Drug ordered.  
 Small covered tray ( sterile) 
 
 To administer the injection.   
To clean the skin at the site of injection.  
 
To clean the skin.   
To receive the waste.  
 
To carry the prepared injections to the 
bedside. 
  
PROCEDURE 
S.NO. STEPS RATIONALE 
1 Patients should be identified as per 
inclusion criteria. 
To get the correct samples. 
2 The details of the study and need for 
the study will be explained to the 
parent and obtain the written 
consent. 
To win his/her confidence and 
cooperation. 
3 &KHFNWKHFOLHQWV¶ LGHQWLILFDWLRQDQG
condition. 
To assess sufficient condition on the 
client. 
4 Explain to the client about the 
purpose and the procedure. 
Providing information fosters co-
operation. 
5 Screen the patient. To protect the clients privacy. 
6 Placing the appropriate position. 
1) Move the client to sitting 
position or lying  position 
with mother support 
2) Spread the mackintosh under 
WKHFOLHQW¶VERG\ 
 
To make him / her comfortable and 
provide the care easily. 
To avoid soiling of the linen.  
7 Identifying the injection site (vastus 
lateralis site of thigh) 
To administer the medication correctly.  
8 Give cold application ( at the 
injection site) for approximately 
5seconds  
To relax the muscle and to get an 
anesthetic feel or not feel pain at time of 
injection 
 
S.NO. STEPS RATIONALE 
9 Wipe the skin with spirit and dry 
thoroughly. 
To prevent cross infection. 
10 Uncap the syringe and To locate 
injection site, make an imaginary box 
on the upper leg. Find the groin one 
KDQG¶V ZLGWK EHORZ WKH JURLQ
becomes the upper border of the box. 
To identify the correct injection site. 
)LQG WKH WRS RI NQHH 2QH KDQG¶V
widths above the top of the knee 
become the lower border of the box 
and insert the needle with medicine at 
right angle to the site. 
11 Remove the needle quickly To alleviate the pain. 
12 Pain assessment will be done by using 
Standardized neonatal infant pain 
scale. 
To identify the level of pain perception 
13 Wash hands. To limit transfer of micro organisms 
 
AFTER CARE 
x Make the patient comfortable.  
x Remove screen and equipment.   
x Inspect the area for bleeding.  
x Watch the signs and symptoms of allergic reaction. 
x Clean articles with soap and water keep ready for next use. 
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Photos 
 
 
